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Introduction

Stratification sampling is one of the most widely used sampling methods. In
some cases, it is up to the researcher to determine the boundaries of the classes,
and in some cases, the society is already classified. The optimal classification
for a situation is obtained from the boundary of the classes, based on those
boundaries, the variance of the average (or total) estimator of the community
reaches its minimum value. In traditional methods, the variance of the
estimator is considered as a function of the boundaries of the response
variable, and in order to achieve the minimum of the variance, equations are
obtained, which are often solved by numerical methods.

Considering that one of the boundaries of stratum h, i.e. y;,, appear only in two
terms Wy, Sy, and Wy, Sp41, we have
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Now, if f(y) is the density function of y, the weight of the stratum can be
written based on it, as follows;
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Therefore, the derivative can be written as follows.
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Similarly, a similar formula is obtained for the next stratum, and finally for
h=1,2,..,H—1,wehave
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These equations do not have a closed solution and are solved using
approximate numerical methods.

The first disadvantage of this optimal classification style is not considering
independent variables. The second disadvantage is complicated equations that




do not have a closed and understandable answer. Since the objectives of
multiple data mining and the role of classification are not limited to the
estimation of one parameter, it is necessary to seek to classify the observations
into homogeneous subgroups so as to help more interpretability of the data.

The decision tree, which is basically a prediction method, partitions the data
into subgroups with the highest purity based on quantitative or qualitative
auxiliary variables in successive branches. The simple interpretability of the
decision tree is more prominent than its predictive accuracy.

Material and Methods

In this paper, we have tried to build the optimal classification based on the new
criterion, C = Var(y,:) + AH, that is a combination of variance and a penalty
for increasing the number of strata, so that important auxiliary variables in the
formation of the decision tree determine the limits of the strata. In the
introduced criterion the penalty term is AH, where H is the number of strata
and A is a tunning parameter. For zero value of A, only the first term of the
criterion, which is the variance, will play a role. As the tuning parameter A
increases, the number of optimal starts is reduced from 128 to 84, 6, and 2.

Results and discussion

By pruning the saturated tree successively until reaching the root node,
different values of the variance of the estimator are obtained. By drawing a
plot including the variance versus the number of strata, similar to the Figure 2
on the top- left, a curve is obtained that has the highest concavity in the corner.
Using the information obtained from this corner and the number of strata

related to it will lead us to choose the appropriate value of A.

The classification process starts from the saturated tree and with successive
pruning until reaching the tree stump, the number of strata decreases, the
optimal classification is achieved based on the introduced combined criteria.

Conclusion

By applying the established criteria to the real population of Razi University
students' academic progress, which includes the response variable of academic
progress and twelve auxiliary variables in Table (1), the optimal classification
with six strata was the result. The decision tree that produces this classification
is shown in Figure 3.
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